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1.0 INTROCUCTION

The National Aeronautics and Sgpace Administraticn (NASA) and the

name), using the Space Transportation System (S1S5). (Another
sentence would indicate if additional launches or retrieval of
this payload are planned.)

For purposes of this Fayload Integration Plan (PIP), the STS
shall te represented by the NASA Lyndon BE. Johnson Space Center
(JSC) and the NASA John F. Kennedy Space Center (XSC). fThe

Qorganizaticn).

This PIF is the document identified in Part II, Article I of the
Launch Services Agreement (LSA) Letween the NASA and the (payloagd
organization) . This plan provides the management roles and
responsibilities, and a definition of the technical activities,
interfaces, and schedule requirements to accomplish the
integration, launch, and deployment of the (payload organization)
payload with the STS. All services to be furnished by NASA to
the User under this PIP shall ke furnished by the NASA using its
best efforts.

2.0 MANAGEMENT RESPCNSIBILITIES

The responeibility for assuring the defirition, cortrcl,

implermentation, and accomplishment of the activities identified
in this document for the STS is vested with the Shuttle Payload
Integration and Develofment Program Cffice (SPICPO) at the NASA
JSC and for (paylcad name) with the (responsible organization).

o —— - - ———

2.1 Joint Responsibilities

The NASA and the (payload organization) will support the
necessary integration activities, both analytical and physical,
identified in this plan and according to the schedules ccntained
in Section 15. <The NASA and the (payload organization) will
staff the interface working grours with the technical fpersonnel
responsible for the accomplishment of the integration tasks. 1The
interface working grougps include management,
structural/mechanical, avionics, thermal, flight planning, flight
orerations, and grcund cperations.

2.1.1 Documentation.- The primary documentation to ensure frorer
integration of the payload will consist cf the PIP, the 2IP
annexes, and arprrcrriate Interface Contrcl Documents (ICD's).

The PIF, PIF annexes, unique ICD (or ICD addendum), ard



asscociated changes will le Jointly approved by the NASA and the
ipayload orgaﬁiiéilonL However,'any technical change that may
result in an increase in total chlarges for services provideil or
total cecsts incurred by NASA under ISA and associated FIP must te
referred to the Associate Administrator for Space Transportation
Systems Cperations or his designee €for approval and for
incorrcration of the change as an amendment to the 1SA.
Configuration cortrol will be initiated upon signature aprroval.
The NASA JSC will maintain configuratior control of the cited
docurerntation in accordance with the Change Control Requirements
and Frocedures Manual, JSC 13995, with the excertion of the
Launch Site Support Plan Annex, which will be maintained by the
KSC in accordance with (no.) rlan.

In the event of inconsistency, unless otherwise exrpressly
provided herein, such inconsisterncy shall be resolved ty giving
rrecedence in the following order:

a. The Launch Services Agreement and annexes to the Llaunch
Services Agreement

*%%% t, NASA OSF Safety Policy and Requirements for Tavloafds
Using thke Space Transportation System, WYEB 1700.7

c. The Pavload Integration Plan cther than its annexes, pavloal
Interface Coptrol Documents (as appllcable), and aprlicaltle
documents

d. Favload Interface Control Tocuments

e. Fayload Trtegratinn Plan annexes

f. TFayload Integration Plan arplicatkle documents

2.1.2 Reviews.- The following reviews will te implemented to

assess the cargo integration rrocess as descrited in the Shuttle

Pavload Integration Activities Plan, JSC 14363:

a. Cargo Integration Feview (CIE)

P. Integration Hardware/Software keview (IH/SE)

c. Flight Operations Feview (FOR)

d. Grcund Operatior Feview (GORi

e. T¥light PReadiness Peview (FRR)

f. Fayload Safety Peviews (PSF)
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landing will be ccmpleted ty launch plus 6.5 hours for a 28.5 deg
inclination or 5 hours for a 57 deg inclination. For abort de-
scent and landing, the payload shall be designed so that the
resulting thermal conditions present no hazard to the Orbiter or
the crew. For flight ccntingency landing sites, no ground purge
capability of the cargo fkay will exist.

4.3.3.1 Thermal Environment: The (paylcad name) design and
operation shall ke compatible with the following attitude
conditions. (Fc¢r low beta angle, 28.5 deg inclination, use the
following words and talkle.) The STS will normally be oriented
with the cargo ftay facing Farth (+ZLV) with multiple allcwable
excursions of solar viewing (+Z Solar) or deep space viewing (+7
Space) as shown in Taltle 4--1. The table also specifies the ray-
load recovery times for these excursions, so that repeat of the
required attitudes can be planned. Recovery from worst-case
attitude exposure is required before initiation of payload
deployment if thies attitude exceeds TBD minutes.

Takle 4-1.- BETA ANGLE LESS THAN 60 DEG
ATTITUDE REQUIREMENT

Attitude Required time. Payload recovery
time at +ZLV

+ZLV Continuous N/A
+Z Solar 30 min TBD
+7 Srace 90 mirn TBC

Payload worst TBD TBD

solar angle

(For high Leta angle cases, use the follcwing words and table.)
The STS will normally le oriented in a Fassive Thermal Control
(ETC) attitude, which is defined as X-axis perpendicular to the
solar vector and rolling akout X-axis at a rate of 2 to 5 rev/hr
with rmultiple allcwakle excursions of solar viewing (+Z Solar),
deep space viewing (+Z Srace), or Farth viewing (+ZLV) as shown
in Table 4-1. The table also specifies the payload recovery
times for these excursions, so that repeat of the regquired
attitudes can be planned. '



Table 4-1.- BETA ANGLF GREATFR THAN 60 ™EG
) ATTITUDE REQUIRENENT !

Attitude Required time Paylcad recovery
time at ETC
+F1IC Ccntinuous N/A
+Z1V 6 hr (followed by TB"
3 hr PTC)

+7 Sclar 30 min TB™
+7 Sfpace 90 min TB"™
Tavlcad worst TBT TBT

solar angle

**%*% Airtcrre support equipment remaining in the cargo
deployrment of the payload shall Lte compatible with the
attitude capatility as defired in Paragraph 6.1.1.2 of
19001. However, this requirement shall rot reguire an
cooling system. 1In the evert of failure to deplnay the
rame) recause of STS rroblem(s), the thermal attitule ccnstrairnts
of Takle 4-1 shall arply. 1In the event of a payload failure, the
STS attitudes will re constraired only ty (payload name) safety
constraints. These reguirements will be defined by the {rayload
orgapization) in terms of maximum solar and deer-space exposire
times in the flight operations decisions section of the ¥light

Operaticns Suprort Annex.

Fay after
Crtiter
cn 2~
active
{payload

4.3.2.2 Grourd Communications: Tor cn-orbit attached F¥

checkout, (no.) minutes of real-time telemetry coverage are

required. The commard and data interface is discussed in
The antenna pointirg and

Secticns 5.3 and S.4 (if required).
attitude requirements are TED.

**%%% 4,3.3.5 Deplovment Opportunitvy:

which meets as many (rayload rame) constraints as practical

witbout violating overall STS constraints or those of cthrer

For initial rvlarring, the
prirary deployment opportunity shtall ke ltased on the rerigee
motor rurr occurrirg at IBD deg longyitude plus or minus 25 Jeq.
At least ore tackup deplovment opportunity shall te provided

shared rayloads. User-imposed constraints, more restrictive ttar

the alcve, mav result in opticral service charges.
shall te compatiltle with hoth ascending ard descernding rcde

devloyments.

4.2.3.4 sSTS/(payload name) Derloymen+ Timing and Tointing:
Orbiter will be oriernted withir plus or minus 2 deg of the
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payload-specified inertial deployment attitude as referenced to
the plane of the payload longeron/cradle interface. The STS will
deploy the (payload name) within plus or minus 2 seconds of the
specified deployment time. '

The STS shall te responsible for computing the time of (payload
name) deployment ty computing the time of the designated
equatorial crossing based on the computed Shuttle flight
trajectcry. The Shuttle flight trajectory shall te updated as
close to the designated equatorial crossing as possible within
the ccnstraints of tracking data, Ortiter data, and computational
time.

If the predicted deplovment parameters fall outside the limits
specified in Section 4 atove, the payload will not ke deployed at
this opportunity and will be scheduled for deployment at the rext
plarned deployment oprportunity. '

The accuracy of the knowledge of the ortit parameters is
timeline-dependent. Table 4-2 defines expected navigational
accuracies (3 sigma) and is based on an STS timeline and ortital
parameters consisting of PIC attitude, an IMU alignment, '
maneuvering tc the payload deplovment attitude, 160 n.mi.
altitude, 28 to 57 degree inclination, and a 2.25-hour (outsi?e
the tracking Aata arc) propagation interval. STS maneuvers
required for payload activities (i.e., star scans, therral
attitude, special pointing, etc.) are not included.

*%%% Table U4-2.~- ORBITER STATY VFCTOR UNC¥RTAINTY
AT PAYLCAD TEFLOYMENT

Position, Velocity,
ft (m) ft/sec (m/sec)
Fadial In-track Cross- Radial In-track Cross-
track track
4,291 34,450 4,291 38.4 5.9 9.8
(1,500} (10,500 (1,500 (11.7) (1.8) (3.0)

retailed navigational analysis, if required by the paylocad, shall
be an crtional charge.

4.3.3.5 STS/(payload name) Separation: The (payload name)-
provided linear separation rate fronm the STS shall ke ro less
than 1 ft/sec (0.3 m/sec) and the perigee motor igritior shall
not cccur earlier than 45 minutes after deployment. The expected
(payload name) separation rate is TBD ft/sec. The pavlicad

attitude control systen shall not be activated pricr to a
separation distance of 200 feet (61.6 meters).

11 CHANGE KO. 1, 0%/08,/90



**** The standard Orbiter separation maneuver will ke designed to ,
minimize reaction control system plume impingement on the NF
paylcad, consistent with achieving a safe separation distance.

*%%% 4,3,3.6 Photographic Coverage: Photograrhic or television

coverage of the (rayload name) deployment and separation from the
STS will be initiated by the flight crew.

*k%% §,2,3,7 Ku-Band System: The payload shall be compatible
with the Ku-band system environment defined in ICn 2-19001.

*%%% 4.3.3.8 Other Constraints: (Include other required payload
constraints.)

———— - vo——

Ssus, IUS, etc.). Any unique interfaces agreed to in addition to
those specified in IC™ 2-19001 will be defined in a urnique
STS/({rayload name) ICD. The cargo tay electrical and fluid
interfaces, except for the R¥ interface, are rhysically located
above the Orbiter Z-axis 410 statior, at or near the trunniorn

interface, on (IRD). (Define location of umbilical parel.) \

5.1 Structural/Mechanical Interfaces

and the STS ccnsists of (no.) longeron trunnions and (ro.) keel
trunnicns that will attach to the STS-provided longercn and ¥eel
attach fittings. The mechanical interface between the Shuttle
Oorbiter and the (pavload name) will be specified in STS/(payload
nape) ICD I°D.

5.2 Catle Interfaces

The (ravload name) will use (no.) sectior (s) of the standard aft
flight deck and cargo harnesses in accordance with the rixed user
allocations secticn of JSC 07700, Volume YIV.

Specific wiring pin function assignments will te defined ir the
STSs{cargo or carrier ICD, as appropriate).

(

12 CHANAT WO. 1, 09/0%/°0



(10.1.2) Provide premission
interface testing utilizing
FOCC-fprovided data tapes

i. TTY Provide full duplex TTY
carpability to remote POCC

j. Facsimile Provide full duplex’
facsimile capakility to
remote POCC

k. Cptional Services required which
- services are nct identified as”
standard services in
POCC Capatilities
~Decument

(Indicate requirement ty placing "X" in arpropriate column.)

9.0 ©LAUNCH ANL LANDING SITE SUPPORT

The launch Site Support Manager receives/coordinates the (payload

Annex 8).

The (payload organizaticn) will retain prime responsikility for
test, checkout, servicing operations, etc., of the payload while
in the Fayload Hazardous Processing Facility (ESA-6C, Hangars

SAEF-2, DSIF, etc.).

9.1 Payload Processing Facility

The Payload Processing Facility (PPF) (fED Building) has been
tentatively scheduled for the (payload name) for receiving
inspection, assemkily, test, ané checkout. An electrical grcund
support equipment station may ke established tc mcnitor and
conduct checkout via hardlines and RF as the spacecraft is
processed through the KSC facilities. The following is a list of
scme project-unigue operations that may be performed in the
Payload Processing Facility.

a. Feceiving/inspection
b. Femovalsinstallation of cover

c. Initial pressure system test

23



d. Frcrellant system "leak" test
e. Functional/performance verification test
f. Weight and center of gravity determination
g. Communications (KSC, JSC, POCC, etc.)

h. Eattery checks

**** (Cnce the Payload Processing Facility operations have been
completed, the (payload name) will re transported ty (TED) to a
Hazardous Processing ¥Facility (HPF) if hazardous orerations are
required. If hazardous operations are not required, the (payload
name) will go directly to the Vertical Frocessing Facility (VPF)
for cargo integration operations. All support provided fty the
NASA in a PPF is an optional service. Optional charges for use
of a FEF and the KSC's support to a payload ir a PPF would be
included in ar optional services package, should the payload
organization choose to purchase one. The optional services
package is descrited in the STS Feimbursement Guide, JSC 11802,

9.2 Hazardous Processing Facility

The Celta Spin Test Facility (DSTF), ESA-60RA, and SAEF 2 are the
facilities where hazardous operations are conducted. Tue to higk
use cf the DSTF, some SSUS-D payloads may have to lte processed ir
ESA-€0A or SAFF 2 for fueling and ordnance installation, and ther
moved to the DSTF for mating and checkout with the uprer stage.
The (payload name) has been tentatively scheduled for processing
through the TBC HF*. The following is a list of scme orerations
that may be performed in this facility.

a. Fuel loading, rressurization, and leak checking

b. Crdnance irstallation

c. Sracecraft-to-SSUS-D mating

d. Spin talancing (DSTF only)

e. Cryogenic servicing

f. Arcgee kick motor installation (if applicatle)

Oonce the preceding operations have Lkeen completed, the mated
(payload name) and carrier will re moved to the Vertical

Processing ¥acility via a transporter provided bty (IBR).
Cpticnal charges for use of a HPF and the KSC suprort to a

24 CEANGE ¥C. 1, 0€/08,80
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payload in the HPF wculd be included in an opticnal services
package.

9.3 Vertical Processing Facility

Once the transporter carrying the (payload name)/carrier enters
the Vertical Processing Facility airlock, it undergoes cleaning
before entering the cargo integration test equipment/workstand
area. The payload/carrier is then hoisted into the appropriate
position in the workstand according to the vertical cargo
manifest. The SSUS-A and IUS are mated with their spacecraft,
and scheduled interface verification testing is conducted. The
{payload organization) will support the verification rrocess as
defined in the Launch Site Support Plan Annex. The fcllowing is
a list cf some crerations that may be performed in this facility.

a. Spacecraft-to-uprer stage mating and interface verification
b. Spacecraft/upper stage functional testing

c. Cargo integration test equipment

d. End-to-end test

e. Category B ordnance installation and test

¥hen all the interface verification tests have been comrleted,
the total manifested integrated cargo is placed in the KSC
payload (vertical) canister for transpcrtation to the rotating
support structure at the pad. Cargo Integration Test Equipment
orerations are included as a standard service. Operations which
involve only a spacecraft and/or its upper stage will normally be
subject to an optional service charge. Fayload-dedicated time in
the VPF is not included in the ortional services package and must
be negotiated as an additional ofptional service, if required.

9.4 Pad Operations

Once at the pad, the rayload (vertical) canister will be hoisted
into rcsiticn and the full manifested cargo extracted from the
canister by the Paylcad Ground Handling Mechanism and retracted
into the rotating support structure. The rotating sufpport
structure may be available in the rollback position for systenms
test before or during Orbiter-to-pad transfer operations, Lut
there will te a charge as an ortional service unless done in
parallel with NASA orerations on a noninterference basis. After
the mobile launcher platform is hard-down on the pad, the
rotating support structure will be rotated into position and the

25



*%*%* tctal cargo will be inserted into the Orbiter cargo tay,

using the handling mechanism. Before the cargo bhay doors are .
closed, the total cargo-to-Orbiter interface verification tests,
closecut procedures, and pavload-unique tests (end-to-end test) o
will re accomplished. Orbiter cargo kay door closing will be the NF
off. Frelaunch control and monitoring of cargo rfunctiors may te

provided via hardwires through the T-0 umbilical to a payload

ground support eguipment control roor located in the Iaurch

Contrcl Center or to the Payload Processing Facility as reguireAd.

9.5 Trostflighkt Processing

After landing at the Shuttle Tandirg Facilitv, the Crbkiter is
towed to the Orbiter Processing Facilityv for deservicing/safing
operaticns. Once the deservicing/safing operations hLave teer
completed, the payload (using the strongtack) will te removed
frorm the Orbiter cargo tay and placed in the ¥SC (horizcntal)
canister. The payload is then transported to the approrriate
area for return tc the (pavload orgapization).

9.6 Alcrted Fliaht

If an atorted flight lands at the ¥SC Shuttle Ianding Tacility,
the rayload will te removed and returned to the (rayload

organization). Tf a flight ends at the secondary landirg site or
at a ccrntingency landirg site, the 7Tser should te rrerared to aid
in the process of transporting the payload to its next -~~~ ~ igﬁ?
destination. From the secondary landing site, it is planned that

cargo atcard the Crbiter will remain ontoard for ferry to the

launch site via the Shuttle carrier aircraft.

For the verv remote possitility of landing at a contingency
landing site outside the continertal "nited States, methods of
trarsrvort for the Crbiter and its cargo ray vary. The NASA will
arrange for temporary facilities at these sites and will make its
best effort, within existing policies, to integrate
transportati - n of vavload personnel and equipment to ard from the
landing site with the planned Ortiter operatiorns. Anv optiornal
service charges necessary will fFe established once detail payload
requirerents are defined.

@,7 3§1&%-vrovided Transvortation of Cversize Payloadrs

(If the usger requires the use of the ¥ASA Gupry aircraft, insert
the fcllcwing.)

26 CHANGT NO. 1, 09/03/20 N



The STS will prcvide transport of the (payload name) as an
optional service, according to the provisions defined in the
Surer Guppy Charter Agreement and the schedule indicated in
Section 15.0. h

10.0 SAFETY

The (payload organization) is responsible for assuring that the
{payload name), the associated airborne support equipment, and
the associated ground support equipment are safe. The (rayload
name) and ground support equipment shall be designed to comrply
with the requirements of NASA Office of Space Flight document
"Safety Policy and Requirements for Paylcads Using the Srace
Transportation System." To assess compliance with the safety
requirements, four phases of safety reviews for the raylcagd,
grcund supgpecrt equirment, and ground operations safety will be
conducted by the NASA in accordance with "Implementation
Procedure for STS Payload Safety Requirewments," JSC 13830. 1The
grcund suprort equipment and ground operaticns safety reviesus
will be cocrdinated/scheduled by the KSC/Launch Site Support
Manager and may te held in conjunction with the flight safety re-
views cr ground creraticns meetings.

The safety documerntaticn required to support each safety review
will te provided to the appropiate NASA organization (KSC ground
operaticns and JSC flight orperations) by the (payload
organization) 30 days tefore the scheduled safety review. The
results of the safety reviews and assessments will be the safety
certification of the (payload name) and ground suppcrt equirment
by the (payload organization) before delivery and start of
processing and instaliatiqn in the Orbiter cargc bay. The
(payload organization) will sukmit a flight readiness statement

for the (paylocad name) at the flight readiness review.

11.0 INTERFACE VERIFICATION

| v ad e e e o

compatibility with the interfaces and environments specified in
the PIP and applicable ICD's. 1The nonsafety-associated interface
verification requirements and planning will be negotiated and
concurred in by the NASA and the (paylcad organization). It is
anticipated that this interface verification will be accomplished
within the scope ¢f normal test, checkout, and integration flow
of the (payload name) spacecraft. After mechanical and
electrical checkout of the paylocad by the (payload organization),
an interface validation and compatibility test will be conducted
by the STS in the Cargo Integration Test Equipment (CITE) to
verify electrical compatiltility with the Orbiter. The interface

27



**** verification requirements are specified in "Payload -~ ‘-
Interface Verification Requirements,® JSC 14046, and are
submitted by the (payload organization) in the Payload Interface
Verification Summary Annex.

12.0 ECSTFLIGHT TATA REQUIREMENTS

(Specify if required.)

13.0 CSUMMARY CF OPTIONAL SERVICES

A summary of the optional services expressly identified herein to
te prcvided and priced to (payload organization) for (payload
name) integration are as follows:

(Fxamrle)

1. Reference Paragraph 6.1 - The NASA will conduct the (no.)
structural coupled dynamic loads analysis cycle for the
{rayload organization) as an ovotional service. The loads

—————— — — ] — —— —— — . — —

organization)-provided spacecraft mathematical models. The

results will te provided to the (payload organization) (if
srecified in Paragraph €.1).

2. Ftc.

Planning and tudget estimates of reimtursements for the payload
transpcrtation requirements and the above optional services are
disrlayed in the STS Preliminary Price Summary, Figure 13-1.
These estimates are intended to provide preliminary infermation
on the assumed level of cost to be torne by the User and will
change through more detailed definition and joint negotiations.
The estimates are stated in current year dollars and the use of
these estimalas for planning purposes should be adjusted for
inflaticn. Prior to the initiation of the individual optional
service(s), the performing NASA organization and the User will
joirtly scope the tasks ard the performing NASA organization will
estaklish the estimate of Governmertal costs, the fixed-rate
cost, or the fixed-price cost as appropriate, and provide it to
the User. The NASA will request, through an I1SA amendment, the
User's arproval of the task/cost and, if no "ser Miscellaneous
Services Account exists or if sufficient funds are not available
in an existing User Miscellaneous Services Account, provision of
reguired funding. The NASA will not initiate the optional
service(s) until User approval of the LSA amendmert and funiing
is received.

28 CHANGF¥ NO. 1, 0©°,/08/80
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14.0 PIP ANNEXES

"As identified in other sections of the dccument, the following
annexes are required from the User. (List must include those
annexes defined in the body of the PIP.)

In case of any ccnflict between this plan and the following FIE
annexes, the PIP shall take precedence. Any requirements
subnitted in the annexes that are not within the scope of the PIP
will nct be considered binding on the NASA for implementation.

Annex 1 Paylcad Data Package

Annex 2 - Flight Plannlng

Annex 3 - Flight Operations Suprort f

Annex 4 - COrbiter Ccmmand acaUDafa W

Annex 5 - Paylocd Operétions Control Center, Volume II
Annex 6 - Crbiter Crew Ccmparfment

Annex 7 - Training (if required)

Annex 8 - Launch Site Sufppert Plan

Annex 9 - Paylcad Interface Verificaticr Summary

15.0 SCHELULE

The attached schedule, Figure 1t5-1, provides a summary of the
variou= technical areas reguiring data exchange and/or products

The data indicated in Figure 1t5-1 under "Reference Milestones™
are included fcr infcrmation only and are contrclled by the STS
or User organization.

Dates indicated in Figure 15-1 under "Standard Service
Milestcnes" are directly related to the launch date specified in
the current STS manifest; the dates will be adjusted and tasks
will be accomplished according to the current NASA-approved
flight date. Necessary changes to the activities caused by a
change to the flight date will te coordinated with the User
through the PIP change process.

. 29



16.0 AFPLICAEIE TOCUMENTS

The following documents are applicable to the extent stated
herein. o

**** a. NASA OSF Safety Policy and Requirements for Payloads
Using the Space Transportation System, NHB 1700.7, current
issue.*

b. Implementation Procedure for STS Payload Safety Requirements,
JSC 13830, dated “May 1979.

€. ©SIS/(payload name) Interface Control Document I8D.

*%*% q, STS PReimbursement Guide, JSC 11802.

€. Srace Transportation System Yodels Configuration
Management/Control System and Standard Analyses for Payload
Icad Cycle, SC77-SH-0214A, dated December 1978,

f. KSC Launch Site Accommodation Handbook, K-STS™-14.1, current
issve.* ' .

g. SEITF0 Change Control Requirements and Prccedures Manual, JSC
15695B, dated August 17, 1979.

h. sShuttle/Payload Integration Activities Plan, JSC 143€3,

*¥%**x i. Space Shuttle Systenm Payload Accommodations, JSC 07700,

Vclume XTIV, including Attachment 1 (TCD 2-19001), current
issue.x

j. Criteria/Guidelines for Payload Thermal Matlk "Yodels for
Integration Analysis, JSC 14686, dated Jaruary 1979.

k. TPayload Interface Verification Fequirements, JSC 1404€ (not
releasedy. ' '

*¥**% %Currernt issue includes all future changes an3j
revisicns.,
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familiarization briefing for the crew and NASA flight controllers and for
providing payload configuration data to support that training.

8.4 Flight Operations Control

The NASA will be responsible for integration of flight operations until

the (payload name) is a safe distance from the Orbiter. The STS flight
control operations will be conducted from the NASA-JSC Mission Control Cen-
ter (MCC) using the Spaceflight Tracking and Data Network (STDN) network.
(Payload organization) will provide a representative(s) at the JSC MCC dur-
Ing the (payload name)/STS flight to provide payload decisions to the STS
flight control operations, assess flight progress, and coordinate opera-
tions interfaces between NASA, JSC, and (payload organization). (Payload
Organization) flight control operations and control will be conducted from
{Location and Control Center). (Payload organization) is responsible for

all (payload name) operations after the Orbiter is out of the (payload
name) hazard envelope. The STS shall provide the (payload control center)
with the real time predicted and actual time of deployment from the STS.
The basic plan, timelines and agreements for these operations, including
necessary procedures, will be identified in the Flight Operations Support
Annex.

8.5 Command and Control Support

The interface required between the mission control centers will be (a de-
scription of any interface with remote locations for command/data or voice
lines). The engineering agreements necessary to implement these inter-
faces will be defined in the POCC Annex, Volume 2, as summarized in table
8-1. The use of these interfaces is defined in the Flight Operations Sup-
port Annex.

TABLE 8-1

MCC/Remote POCC Communication Interfaces

Not
Type service General service Req'd Req'd

A. Command Relay (Remote Center name) gen-
erated command data to the payload
via the Orbiter

B. Telemetry Strip selected telemetry data from
the Orbiter down 1ink, format and
transmit to remote POCC

C. Trajectory Provide Orbiter trajectory-related

vectors and attitude data tc remote
POCC

17 09/26/79



D. Voice Provides voice intefaces between
remote POCC and JSC MCC

E. Video Provide air-to-ground video to
remote POCC
F. Text and Provide text and graphic data to
Graphics JSC for uplink to Orbiter

G. Tape to tape Provide recorded data relay

H. Test and Provide premission interface simu-
simulation lations and testing

I. TTY/FAX Provide secure hard copy interface

J. Special (indicate any special service
services

(Indicate requirement by placing "X" in appropriate column.)

9.0 LAUNCH AND LANDING SITE SUPPORT

The Launch Site Support Manager (LSSM) receives/coordinates the (payload
organization) launch and landing requirements and documents a forma1 KSC
{payload organ1zat1on) Launch Site Support Plan (PIP Annex-8).

The (payload organizat1on) program will retain prime respons1b111ty for
test, checkout, servicing operations, etc. of the payload while in the Pay-
load Process1ng Facility (ESA-60, Hangars SAEF-2, etc.) A1l integrated
activities will be the respons1b111ty of the appropr1ate NASA organization.

9.1 Payload Processing Facility (PPF)

Payload Processing Facility (TBD-Bldg) has been tentatively scheduled for
the (TBD-S/C) for receiving inspection, assembly, test and checkout. An
Electrical Ground Support Equipment (EGSE) Station, to monitor and conduct
checkout via hardlines and RF as the spacecraft is processed through KSC
facilities, may be established. The following is a checklist of project-
unique operations which may be performed in the PPF.

Receiving/inspection

Removal/installation of cover

Initial pressure system test

Propellant system "leak" test
Functional/performance verification test
Weight and center of gravity determination
Communications (KSC, JSC, POCC, etc.)
Battery checks

STKQ HhoQaAd U
et e e NP e et P St
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Once the PPF operations have been completed, the (payload) is transported
by means of (TBD) to the Hazardous Processing Facility (Delta Spin Test
Facility) for mating/integration operations with the carrier, if required.

9.2 Hazardous Processing Facility (HPF)

The Hazardous Processing Facility (Delta Spin Test Facility) has been ten-
tatively scheduled for the (payload)-to-carrier mating operations. Prior
to spacecraft arrival at the facility, the propellant loading cart will be
leak checked and serviced with propellant. The following is a checklist
of the operations that may be performed in this facility:

a) Fuel loading, pressurized and leak checked
b) Ordnance installation

c) Spacecraft to SSUS-D mating

d) Spacecraft to SSUS-D interface verification
e) Transportation preparation

Once the above operations have been completed, the mated éga{1oad2 and car-
rier will be moved to the VPF via a transporter provided by (TBD).

9.3 Vertical Processing Facility (VPF)

Once the transporter carrying the égax]oad}/carrier enters the Vertical
Processing Facility Airlock, it undergoes cleaning prior to entering the
CITE/workstand area. The payload/carrier is then hoisted into the appro-
priate position in the workstand according to the vertical cargo manifest,
and systems testing and interface verification testing conducted, as
required. The following is a checklist of the operations that may be
performed in this facility:

1. Spacecraft functional test

2. Spacecraft-to-SSUS-D interface verification
3. CITE testing

4, End-to-End test

When all the interface verification tests have been completed, the total
manifested integrated cargo is placed in the KSC payload (vertical) canis-
ter for transportation to the Pad (RSS).

9.4 Pad Operations

Once at the pad, the payload (vertical) canister will be hoisted into posi-
tion and the full manifested cargo extracted from the canister by the Pay-
load Ground Handling Mechanism (PGHM) and retracted into the RSS. Some

RSS time may be available in the rollback position for systems test prior
to or during Orbiter-to-Pad transfer operations, but there will be a charge
as an optional service unless done in parallel with NASA operations on a
non-interference basis. After the Mobile Launcher Platform is hard-down

on the pad, the RSS will rotate into position and the total cargo via the
PGHM will be inserted into the Orbiter cargo bay. Prior to the payload
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bay doors closing, the total cargo-to-Orbiter interface verification
tests, closeout procedures and payload-unique tests (end-to-end test) will
be accomplished. Orbiter payload bay door closing will be the last time
that ggaxloadl may be accessed prior to lift-off. Prelaunch control and
monitoring of cargo functions may be provided via hardwires through the
T-0 umbilical to a payload GSE control room located in the Launch Control
Center (LCC) or to the PPF as required.

9.5 Postflight Processing

After landing at the Orbiter Landing Facility (OLF), the Orbiter is towed .
to the Orbiter Processing Facility (OPF) for deservicing/safing operations.
Once the deservicing/safing operations have been completed, the payload
(utilizing the strongback) will be removed from the Orbiter cargo bay and
placed in the KSC (horizontal) canister. The payload is then transported
to the appropriate areas for return to the (payload organization).

9.6 Aborted Flight

If an aborted flight lands at the KSC Orbiter Landing Facility (OLF), the
payload will be removed and the (payload name) returned to (payload
organization).

In the event that an aborted flight lands at the secondary or contingency
landing site, the (payload organization) should be prepared to accept the
payload at the landing site after removal from the cargo bay because of
the limited ferry capability of the Shuttle Carrier Aircraft. If the
cargo is within the ferry capability and associated safety requirements
and is compatible with associated environments, the payload will be re-
turned to KSC in the Orbiter cargo bay.

9.7 STS-Provided Transportation of Oversize Payloads

(If the User requires the use of the NASA Guppy Aircraft, insert the
following.)

The STS will provide transport of the (payload name), as an optional ser-
vice, according to the provisions defined in the Super Guppy Charter Agree-
ment and the schedule indicated in section 15.0

10.0 SAFETY

The SEaz]oad organization) is responsible for assuring that the (payload),-
its , and 1ts ground support equipment) are safe. The (payloa

and GSE shall be designed to comply with the requirements of NASA Office
of Space Flight document "Safety Policy and Requirements for Payloads
Using the Space Transportation System." To assess compliance with the
safety requirements, four phases of safety reviews for the payload, ground

support equipment, and ground operations safety will be conducted by the -
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NASA in accordance with JSC 13830, "Implementation Procedure for STS Pay-
Toad Safety Requirements." The GSE and ground operations safety reviews
will be coordinated/scheduled by the KSC LSSM and may be held in conjunc-
tion with the flight safety reviews or ground operations meetings.

The safety documentation required to support each safety review will be
provided to the appropiate NASA organization (ground OPR KSC/LSSM , FLT
0PS-JSC) by the (payload organization) 30 days prior to the scheduled
safety review. The results of the safety reviews and assessments will be
the safety certification of the (payload) and GSE by (payload organization)
prior to delivery and start of processing and installation in the Orbiter
cargo bay. The (payload organization) will submit a flight readiness state-
ment for the (payload) at the flight readiness review.

11.0 INTERFACE VERIFICATION

The payload is responsible for verifying compatibility with the interfaces
and environments specified in PIP and applicable ICD's. The non-safety
associated interface verification requirements and planning will be nego-
tiated and concurred in by the NASA and (payload organization). It is an-
ticipated that this interface verification will be accomplished within the
scope of normal test, checkout and integration flow of the sgaxloadz space-
craft. Included within the flow at VPF is a Cargo Integration Test to verify
pre-installation electrical and mechanical compatibility with the STS. The
interface verification requirements are specified in JSC-14046, "Payload
Interface Verification Requirements," and are submitted by the (payload
organization) in the Interface Verification Annex. '

12.0 POSTFLIGHT DATA REQUIREMENTS

(Specify if required).

13.0 OPTIONAL SERVICES

Planning and budget estimates of reimbursements for the payload transpor-
tation requirements and the previously cited optional services are dis-
played in the STS Summary Price Sheet, Figure 13-1. These estimates are
intended to provide preliminary information on the assumed level of cost
to be borne by the (payload organization) and will change through more
detailed definition and joint negotiations. The estimates are stated in
current year dollars and the use of these estimates for planning purposes
should be adjusted for inflation.

The final estimates for Standard Shuttle Services and Optional Flight Sys-
tem Services will be jointly negotiated between NASA Headquarters and the
(payload organization) in the Launch Services Agreement. Immediately
prior to the initiation of the individual optional service, the performing
NASA organization and the (payload organization) will jointly define the
tasks and NASA will establish the price on an estimated price sheet accord-
ing to the Section 15 schedule for the optional service(s).
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(Example)

1. Reference paragraph 6.1 - The NASA will conduct the (no.) structural
coupled dynamic loads analysis cycle for (payload organization) as an
optional service. The loads analysis will be accomplished utilizing
payload organization) -provided spacecraft math models. The results
wi]} be provided to (payload organization) (if specified in paragraph
6.1). ' '

2. Etc.

14.0 PIP ANNEXES

As identified in other section of the document, the following annexes are
required from the User: (list to include those annexes defined in body
of PIP)

1. Payload Data Package

2. Flight Planning

3. Flight Operations Support

4. Orbiter Command and Data

5. Payload Operations Control Center, Vol. 2
6. Orbiter Crew Compartment

8. Launch Site Support Plan

9. Interface Verification

15.0 SCHEDULE

The attached schedule, figure 15-1, provides a summary of the various tech-
nical areas requiring data exchange and/or products in support of the
(payload)/STS integration activities.

The data indicated in Figure 15-1 under, "Reference Milestones," are
included for information only and are controlled by the STS or User organi-
zation.

Dates indicated in Figure 15-1 under, "Standard Service Milestones," are
directly related to the Launch date specified in the current STS manifest
and will be adjusted and tasks accomplished according to the current NASA
approved flight date. Necessary changes to the activities caused by
change to the flight date, will be coordinated with the User thru the

PIP change process.
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16.0 APPLICABLE DOCUMENTS

The following documenté are applicable to the extent stated herein:

a)

b)

c)
d)

e)

f)
g)

h)
i)

J)

k)

NASA OSF "Safety Policy and Requirements for Payloads Using the Space
Transportation System," NHB 1700.7, (current issue).

Implementation Procedure for STS Payload Safety Requirements, JSC-
13830, dated May 1979.

STS/(payload) Interface Control Document TBD.

Shuttle Orbiter/Cargo Standard Interfaces, ICD 2-19001, dated
(insert latest date and change no.).

Space Transportation System Models Configuration Manégement/Contro]
System and Standard Analyses for Payload Load Cycle, SD77-SH-0214,
dated December, 1978,

KSC Launch Site Accommodation Handbook (K-STSM-14.1), current issue.

SPIDPO Change Control Requirements and Procedures Manual, JSC-13995B,
dated August 17, 1979.

Shuttle/Payload Integration Activities Plan, JSC-14363

Space Shuttle System Payload Accommodations, JSC-07700 Volume XIV,
dated (insert latest date and change no.).

Criteria/Guideline for Payload Thermal Math Models for Integration
Analysis, JSC-14686, dated January, 1979.

Payload Interface Verification Requirements, JSC 14046, (not released).

24 09/26/79



1-ST 34n9I4

W10 g TR W3 YT R "TT NVId L¥0ddnS JLIS HOSNVT T8 3
\.mf._ﬂ- A AR T Dz:wﬁ .................... T "o INTWLEYAHOD M3YD dELIS¥0 9 w
NIWI4 .NM.E..._”.“.% ........................ T N e 2 10A ‘2204 S
bma.u.w.-.“_.m: 0 ATNTA T NTEER T Y R R R A VIVG % QONVKWOD 43L18¥0 "%
R S | N I TR I R S R NN N )
AlG,03¥ 41 @/n )5: Bz:w% 1¥0ddNnS Sd0 LH9IT4 "¢
A o3y Ji @0 AN AW T 177777 . yoUTT ONINNVId L1HOI14 "2
.................. ) [ ORI UV NI GUUPI NSNS PRIy SIS AU RURUORS N N .
PAOEL BRI WA R ) & A NWI3N ‘ IOWNOVd VIVO QVCTAVd "L
SIXINNY dId
MO O TALRNT AR @21 S1S/QV01Avd
WI134d T IS TR
WNIHO Eﬁ%ﬂtéo NV1d NOILVY9IINI QVOIAVd
. NOILVINIWNJO0Q 3DVIYILNI
AT e T TeA T g AT T o V1YQ M3IAIY AL3SYS
SINOLSITIW 3ITAY3S GUVANVLS
mSMV..-..L. ...... WA T UINGWA013A30/NBIS3E
SINOLSITIW GYOTAVd
(ILVIYd0¥ddY F1)SINOLSITIW ¥IT¥dY)
O 43 T OHF0¥s O ST O[T R s ey e et e e “TSMIIAIY SLS
AQY3Y¥ HONAY
S1S A8 GIININIANI GY0IAVd A8 03LY1IIQ SINOLSITIW 3ONIY3IITY
L ——S3TLIAILOY 40 31NQ3HIS > SIILIAILOY 40 31NG3HIS >
alnjofs|v .._.x<.usqo..om<.,_.z<z;eo-om.:,»..:::__.ozon,‘..az<.:_a
L SONIW 1. Z SONIW 1 € SONIW 1 b SONIW 7 SINOLSITINW
2 40 1| 39vd INIOr O QG3IN9IS 0daIdS
JINA3IHIS NOTLIVY9IINI QVOIAVd WIIdAL Ve A "ON dId
S1S O | 765" 0N INOHd 11035 Homm—"3"d

25




D )

(1IN0D) T1-ST 3¥n9Id

O saap A T R A [ T T
1S3L- 1 1ngNT W

mBRoevbronwen~

- -y - lm

- - '.v

1S31 QN3 OL GN3 (3WYN QV01AYd) °€
--===2

- - 1—.
231dWvX3
(0° €L NOILD3S

NI QG3IJILIN3IOI ¥3QU0 3WYS
NI S3JIAY¥3S TWNOIL4O 1SIN)

S32IAY3S TYNOILJO Q3L1VI3¥ Q¥0IAVd

S3INOLSITIW 1S3l

(YSY3A IJIA 40 S1S Ag ¥IsSN
01 03¥3IAITIQ IYYMQUVH LSIT)

SIIU3AIT3T 3YYMCEVH

08/28/79

TNV N i S S— 1y
WL mﬂ%ﬂw = S T B Eaatel R seemseeeeos “- YRIHL
ma<c/._4ﬁ ._“.:oz o.;.: ...... CUTIASOWOT NSESIa T T T T T " Savol
41434 SISAIVNV SNIZ3IINIONI
ozon<aa:(t&—.nzow<0at(tu—.axcn<—.ﬂt<zn—.oz°w¢a—.:<:ua
L SONIW 1 Z SONIW 1 € SANIW 1 b SONIW 1 S3NOLSIIW
2 40 2 3IWd INIOF O G3NIIS 04aIdS
, d A "ON dId
NAIHIS NOILVY93INI AVOIAYd TVWIIdAL 14
F\ (@, INOD) JFNAIH SIS O ox 30N g

NASA-JSC

26




N~

Distribution:

BT/W. L. Draper
BT3/F. Peters
CB/Jd. P. Kerwin
CF3/D. Schultz
CF7/S. Liebergot
CG/J. Bilodeau
C63/D. Dahms
CG5/T. A. Guillory
. A Wegener
Ho Imberg
. Mosel
Lewis
Hazelrigs
. Whiteley
Shinkle
. Huning
S Harlan (7)
Shannon
L. Kyle
Plesums
.d. Conwell
Bourgeois
M. Larsen
EA3/R. S. Sayers
EC1/W. Morris
ED/ D. Gerke
ED4/Jd. D. Harris
EF2/C. Watkins
EH2/T. W. Eggleston

CH/C.
CH6/J.

>I_C_1C.JWL: EL:C.A?.UUWL.

ES/D. H. Greenshields

ES/B. Wren
ES3/R. G. Brown
EW5/C. Perner
EW5/W. Langdoe
FA2/3. Gurley
FD/C. Huss
FE/S. Faber
FM17/L. Hartley
FM2/H. B. Beck
J. Bell
FM4/C. Gott
FS15/E. Clayton (3)
T. Stuart
L. Croom
FS5/J. Parker
LA3/R. Machell
LNM/A. Bishop (2)
LT/R. Kohrs

DISTRIBUTION LIST FOR
JSC 14029 REV A

CHANGE 1

ME/R. Kubicki
M6/A. Aldrich
MP/J. Bostick
NA/M. Raines
NS2/B. Miller (5)

E. Schlei
JM86 /Files
PA/G. Lunney (5)
PF/L. Nicholson (5)

R. Moke
. Ballinger
Eaton
Eichelman
Ettredge
Filley
Hatlelid
Hoisington
Hungerford
. Jaschke
. Kenney
Lambert
. Liller
Llewellyn
. Lowe
. 0'Loughlin
Scott (10)
VanBockel
Zedekar
Williams
Huffstetler
Davidson
Josliyn
Westmoreland
Speier
Blackmer
Meester
Hudson
PL/C B. Paterson
WA3/B. Blount
WC/M. A. Collins (4)

J. Thompson
WC2/F. Burns

L. Arnim

K. Hoffman

R. Morton

W. Waln
WC6/W. Gaylor

J. De Moss

PH/

OO UMNEVDIPIE P IIccaL UG GLIIMOUoUOO<<—ET T
. . -« - . . * L) . . . . . . ) L[] L] [ 3 . .

. Mechelay

. Mistrot

. Murrah

. Blumentritt
Walsh

WT/R. Co]onna

WT3/Z. Eubanks

ZR1/Co1. J. T. Watson

OC.:ULJQ

Rockwell International -
Houston, D. Hass

Rockwell International - Downey
Attn: AA06/J. W. Montgomery (10)

BAO4/DATA Management (25)
MDTSCO, Beta B1g/G. Montoya
GSFC, 860.1/C. Knox
400.0/R. Lindley (2)
KSC, CP/J. J. Neilon
CP-SP0/G. W. Sharp
SP-SP0-SL/J. N. Dickinson
CP-SP0-SP/J. Ragusa
N. R. Wirman
CP-DPQ/J. W. Johnson
CP-DP0-A/J. Gunter
D. Zimmerman
CP-DPO-US/H. L. Clark
S. Cristofano
AD-CPS/D. Gillespie (3)
NASA Hg, MO-6/C. M. Lee (5)
MOB-6/G. Janson
/B. Tucker
MSFC/ 0. C. Joan (2)

JM61/F. Goodson (5)



JESSE BALL/SAS
*NASA/AMES
MOFFET FIELD, CA 94835

0SS/JESSE MOORE
(PROG. MGR.)
NASA/HQS

WASHINGTON, DC 20546

EB-8/DICK DILLER
*NASA/0STA
WASHINGTON, DC 20546

CARL WAGNER JR./406
(PROG. MGR.)
NASA/GSFC
GREENBELT, MD 20771

W. ZATYCHEC

(DIR., SAT. SYS. DIV.)
*TELESAT CANADA LTD
333 RIVER RD.

UNIQUE DISTRIBUTION LIST
FOR JSC 14029 REV A
CHANGE 1

R. C. HARRIS

RM 4C156

AT&T LONG LINES
BEDMINSTER, NJ 07921

ED GUERTIN
AT&T LONG LINES

NORBERT KIEHNE
*BMFT/DFULR (LINDER HOEHE)
D5000 KOELN 90

W. GERMANY

COL. J. D. MIRTH/LU
(PROG. DIR., STS SPO)
*DEPT. OF DEFENSE
USAF / SAMSO

P.0. BOX 92960/WPC
LOS ANGELES, CA 90009

COL. C. ESSMEIER
*DOD/ SAMSO

OTTAWA, ONTARIO, CANADA K1L 889' P.0. BOX 92960/WPC

M. J. HOUTERMAN
(PROG. MGR.)

HUGHES AIRCRAFT
(SPACE & COMM GROUP)
P.0. BOX 92919

LOS ANGELES, CA 90009

Z. BLEVISS

HUGHES AIRCRAFT
(SPACE & COMM GROUP)
P.0. BOX 92919

LOS ANGELES, CA 90009

DR. ALT AL-MASHAT

*ARAB SAT. COM. ORGANIZATION
P.0. BOX 1038

RIYADH, SAUDI ARABIA

R. C, HARRIS
*AT&T LONG LINES
BEDMINSTER, NJ 07921

E. E. MULLER/RM 2F327
*BELL TELEPHONE LABS
HOLMDEL, NJ 07733

. LOS ANGELES, CA 90009

J. CASANI/230
(GALILEO PROJ. DIR.)
*NASA/JPL

4800 OAK GROVE DR.
PASADENA, CA 91103

R. McCULLAR/SL4
(PROJ. MGR.)
NASA/HQS, 0SS
WASHINGTON, DC 20546

D. THOMPSON/662
EXP. INV./GROP
*NASA/GSFC
GREENBELT, MD 20771

JIM BARROWMAN
*NASA/GSFC
GREENBELT, MD 20771

DONNA S. MILLER
NASA/HQS
WASHINGTON, DC 20546

EDWARD MOWLE
*DEPT. OF COMMERCE
(NOAA/NESS)
SUITLAND, MD 20235

A. J. CERVENKA/EB-8
NASA/HQS
WASHINGTON, DC 20546

R. PICKARD

(PROJ. MGR.)
NASA/GSFC
GREENBELT, MD 20771

L. R. FERMELIA

(PROJ. MGR.)

HUGHES AIRCRAFT

P.0. BOX 92919

LOS ANGELES, CA 90009

Z. BLEVISS
HUGHES AIRCRAFT ;
P.0. BOX 92919 W
LOS ANGELES, CA 90009

G. B. MERRICK

(PRES., SPACE SYSTEMS)
*ROCKWELL INTERNATIONAL
12214 LAKEWOOD BLVD.
DOWNEY, CA 90241

HAL EMIGH/AAQ6
*ROCKWELL INTERNATIONAL
12214 LAKEWOOD BLVD.
DOWNEY, CA 90241

JAI P. SINGH

*INDIA DEPT. OF SPACE
BANGALORE - 560 009
INDIA

SHEL KULICK

FORD ACC

3939 FABIAN WAY
PALO ALTO, CA 94303

DR. AHMED KAMEL
FORD ACC

3939 FABIAN WAY
PALO ALTO, CA 94303



BILL GREEN
NASA/HQS./0SS
WASHINGTON, DC 20546

C. PELLERIN, JR.
ESF-5

*NASA/HQS. /0STA
WASHINGTON, DC 20546

S. REINARTZ/JA21
NASA/MSFC
MSFC, AL 35812

DRS. SURYADI

*INDONESIA

DIR. GEN. POST & TELECOM
JL. KEBON SIRIH 37-JAKARTA
REPUBLIC OF INDONESIA

S. BRATAHALIM

*INDONESIA

DIR. GEN. POST & TELECOM
JL. KEBON SIRIH 37-JAKARTA
REPUBLIC OF INDONESIA

JOE COLLINS
TELECONSULT

2555 M. ST. N.W.
WASHINGTON, DC 20037

LUTHER E. POWELL

~ (PROJ. MGR.)
*NASA/MSFC

MSFC, AL 35812

PETER PLUSH

(MGR. LV PROC & INTEGR)
*RCA

201 CENTENNIAL AVE.
PISCATAWAY, NJ 08854

LT. COL. C. ESSMEIER
DIR., PI & MO
*DOD/USAF SAMSO

P.0. BOX 92960/WPC
LOS ANGELES, CA 90009

UNIQUE DISTRIBUTION LIST
FOR JSC 14029 REV A
Change 1

M. T. LYONS

*SBS, INC.

8003 WESTPARK DR.
McLEAN, VA 22101

MARTIN VOTAW
*SBS, INC.

8003 WESTPARK DR.
McLEAN, VA 22101

P. C. DOUGHERTY
HUGHES AC

P.0. BOX 92919

LOS ANGELES, CA 90009

ERC-8/DR. S. McCANDLESS, JR.

MGR./SEASAT PROGRAM
*NASA/HQS.
WASHINGTON, DC 20546

OR. J. ROSENDAHL
*NASA 0SS/SC-7
WASHINGTON, DC 20546

JESSE BALL/SAS

LU SPACE

NASA AMES

MOFFET FIELD, CA 94035

HAL GIER

BEACH AC CORP.
P.0. BOX 9631
BOULDER, CO 80381

PETER T. BURR/409
*NASA/GSFC
GREENBELT, MD 20771

J. PURCELL/400.4
*NASA/GSFC
GREENBELT, MD 20771

DR. M. BIGNIER

(DIR. SL PROGRAMME)
*ESA

8-10 RUE MARIO-NIKIS
75738 - PARIS

CEDEX 15, FRANCE

DOUG LORD
NASA/HQS
WASHINGTON, DC 20546

R. KENNEDY/STS
NASA/0SS
WASHINGTON, DC 20546

B. NOBLETT/W. WITT
NASA/QSS
WASHINGTON, DC 20546

ED GABRIS/RS7
NASA/OAST
WASHINGTON, DC 20546

OR. C. PELLERIN/ESF-5
NASA/OSTA
WASHINGTON, DC 20546

THOMAS LEE/NAO1
NASA/MSFC
MSFC, AL 35812

R. PACE/S. REINARTZ/NAO1
NASA/MSFC
MSFC, AL 35812

PF12/R. BROWN

CHIEF, COM SPACE PROC.
*NASA/MSFC

MSFC, AL 35812

PF11/J. LANDERS
CHIEF, MAT PROCESSING
*NASA/MSFC

MSFC, AL 35812

N. BARTER

TRW. INC (DSSG)

ONE SPACE PARK

REDONDO BEACH, CA 90278

DR. R. MAZELSKY
WESTINGHOUSE RES. LAB
PITTSBURG, PA 15235



R. W. McCASKILL
(CHIEF, L.V. PROGRAMS)
*INTELSAT

490 L'ENFANT PLAZA SW
WASHINGTON, DC 20024

JOHN CHAMBERS

(MGR. SPACE & GND COM)
FORD ACC

3939 FABIAN WAY

PALO ALTO, CA 94303

W. D. BROWN

COMSAT

950 L'ENFANT PLAZA SW
WASHINGTON, DC 20024

F. N. ORMSBY

COMSAT

950 L'ENFANT PLAZA SW
WASHINGTON, DC 20024

H. W. NORRIS
*NASA/JPL-ESA/ESTEC
4800 OAK GROVE DR.
PASADENA, CA 91103

DEREK EATON
*NASA/JPL-ESA/ESTEC
DOMEINWEG

NOORDWIJK, NETHERLANDS

D. BURROWBRIDGE
NASA/0SS N
WASHINGTON, DC 20546

LVI/COL. WM. SHAFFER
*DOD/U SAF / SAMSO

P.0. BOX 92960/WPC
LOS ANGELES, CA 90009

FA51/WM. TEIR

MGR., IUS PROJ. OFC.
NASA/MSFC

MSFC, AL 35812

E. BANGSUND
BOEING AC/SEATTLE
P.0. BOX 3999

SEATTLE, WA 98124

UNIQUE DISTRIBUTION LIST

FOR JSC 14029 REV A
CHANGE 1

CLAUDE McINTIRE
BOEING AC/HOUSTON
HOUSTON, TX 77058

LUIS GONZALES
*NASA/GSFC
GREENBELT, MD 20771

HOWARD PEDOLSKY /408
*NASA/GSFC
GREENBELT, MD 20771

HARRY MANNHEIMER
NASA/HQS
WASHINGTON, DC 20546

DAVID KELLER

GE COMPANY

P.0. BOX 8555
PHILADELPHIA, PA 19101

ROLAND ENGLISH
(LDEF PROJ. MGR.)
*NASA/LARC
HAMPTON, VA 23665

C. H. ROBINS/RS7
NASA/HQS OAST
WASHINGTON, DC 20546

C. P. RUBIN

*HUGHES A. C.

P. 0. BOX 92919

LOS ANGELES, CA 90009

Z. BLEVISS

*HUGHES A. C.

P. 0. BOX 92919

LOS ANGELES, CA 90009

DOD/US NAVY (SEE SYNCOM)

G. W. OSLEY
*NASA/GSFC
GREENBELT, MD 20771

S. W. KELLER
NASA/QSTA
WASHINGTON, DC 20546

ED ASHFORD

*EUROPEAN SPACE RES. &
TECHNOLOGY CEN. (ESTEC)

POSTBUS 299, 2200 AG

NOORDWIJK, NETHERLANDS

C. PELLERIN

ESF-5

*NASA/OSTA
WASHINGTON, DC 20546

R. DAVIS/408
(MMS PROJECT ENGR.)

. *NASA/GSFC

GREENBELT, MD 20771

FRANK CEPOLLINA
*NASA/GSFC
GREENBELT, MD 20771

M. McDONALD/STS
NASA/HQS.
WASHINGTON, DC 20546

W. MARKO/NOSP =
SYS. DESIGN & ENGR.
*NASA/JPL

4800 OAK GROVE DR.
PASADENA, CA 91103

STANLEY NETIJD
*NORWEGIAN TELECOM
ADMINISTRATION

P.0. BOX 83

2007 KJELLER, NORWAY

ED4/J. LANGFORD
*NASA/JSC
HOUSTON, TX 77058

RS7/DR. C. H. ROBINS
(PROGRAM MGR.)
NASA/HQS.
WASHINGTON, DC 20546

KEN KISSIN/SSPP
*NASA/GSFC
GREENBELT, MD

Al



UNIQUE DISTRIBUTION LIST
FOR JSC REV A 14029

CHANGE 1

DR. KONRAD MORITZ LOREN WOOD MR. A. ARDEHALI
SPACE DIVISION TRW/HOUSTON *TELECOM. CO. OF IRAN
*MBB /GMBH HOUSTON, TX 77058 (USE 5000 HADLEY RD
W. GERMANY SO. PALINFIELD, NJ 07080)
POSTFACH 80 11 69 R. K. BROWNING
D-8000 MUNCHEN 80 (PROJ. MGR.)
W. GERMANY NASA/GSFC

GREENBELT, MD 20771
WM. KEATHLEY, TAO1
(MGR. S. T.) R. ALLER
*NASA/MSFC NASA/HQS.
MSFC, AL 35812 WASHINGTON, DC 20546
J. W. KELLER/SC7 J. E. MARTIN
NASA/HQS (SINC MGR.)
WASHINGTON, DC 20546 BOEING AC/SEATTLE

P.0. BOX 3999
W. F. WRIGHT SEATTLE, WA 98124
(PROGRAM MGR)
LMSC J. H. HARLOW
1111 LOCKHEED WAY *NASA/MSFC
SUNNYVALE, CA 94088 MSFC, AL 35812
R. MATTSON/495 W. GOLDSBY/ML-9
(PROJ. MGR.) NASA/HQS.
*NASA/GSFC WASHINGTON, DC 20546
GREENBELT, MD 20771

R. J. MALLOW
CHUCK ORDAHL (PROJ. MGR.)
(DIR, PAM PROGRAMS MMAC
MDAC : P.0. BOX 179
5301 BOLSA AVE, DENVER, CO 80201
HUNTINGTON BEACH, CA 92647

H. SCHREIDER
H. BEHL *DFULR
*WESTERN UNION FURLUFT-UND RAUMFAHRT OV
1 LAKE STREET 5 KOLN 90, W. GERMANY
UPPER SADDLE RIVER, NJ 07458

J. SLONSKI
C. DANIELS SYS. DESIGN & ENGR.
*WESTERN UNION *NASA/JPL
1 LAKE STREET 4800 0AK GROVE DR.
UPPER SADDLE RIVER, NJ 07458  PASADENA, CA 91103
ED NONEMAN EDMUND HABIB
(PROJ. MGR.) *AMERICAN SAT CORP.
TRW/REDONDO BEACH 20301 CENTURY BOULEVARD
1 SPACE PARK GERMANTOWN, MD 20767

REDONDO, BEACH, CA 90278






